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stannous chloride to avoid any oxidation of the sulfur by ferric
chloride.

Fasten the top on the apparatus, which has ground-glass con-
nections, and replace the air in it by introducing a stream of dry
carbon dioxide. While doing this, fill the ten-bulb absorption
tube with about 30 c.c, of the bromine and hydrochloric acid mix-
ture, using enough to fill all but the last three of the ten bulbs.
Connect the tube with the flask and continue passing the stream
of carbon dioxide until no more vapors of bromine are visible in
the large bulb of the absorption tube. This is usually accom-
plished in a minute or two.

Then close the stopcock just above the flask, remove the upper
end of funnel which serves for the introduction of gas, and add
through the funnel the requisite quantity of hydrochloric acid.

For dissolving 10 g. of iron it is best to use 100 c.c. of hydro-
chloric acid (d. 1.15 to 1.16).1 To get this concentration of
acid, fill the funnel with 50 c.c. of concentrated hydrochloric acid
(d. 1.2), and transfer it to the flask with the aid of carbon diox-
ide pressure. Then add 50 c.c. of hydrochloric acid (d. 1.12), in
the same way, avoiding the introduction of any air into the flask.

If the action of the acid is very violent, cool the flask by placing
it in a dish of cold water; if it is slow, heat with a small flame.

While the steel is dissolving, stop passing carbon-dioxide gas
through the apparatus, in order to avoid driving off too much
of the bro'mine from the absorption tube. The solution of the
sample should take place fast enough so that a good current of
gas passes through the mixture of bromine and hydrochloric acid.
Gradually increase the heating of the flask until finally the liquid
in it bolls, at which time the entire sample should 'be dissolved.
The dissolving of the steel should not require more than an hour
at the most; if more time is required, as in the analysis of some
steels containing tungsten or molybdenum, the results are likely
to be low.

1 The use of acid which is more concentrated than this does not give
more accurate results. Fuming hydrochloric acid is not suitable because,
on heating the flask, too much hydrochloric acid is boiled off and this
causes an unnecessary loss of bromine. Moreover, it is more likely to
cause the liquid to boil over and sometimes the evolution of the gas is so
uneven that bromine vapors are sucked back into the absorption flask,
making it necessary to repeat the determination.